Objective: The aim of the study was to compare the efficacy of group treatment stressing a health-promoting lifestyle with routine counseling in the treatment of childhood obesity. Design and subjects: Seventy obese children (weight for height 115-182%) aged 7-9 years were randomized either to routine counseling (two appointments for children) or to family-based group treatment (15 separate sessions for parents and children). These sessions included nutrition education, physical activity education and behavioral therapy. Outcome measures: Children's weights and heights were measured at baseline, after the 6-month intervention and after the 6-month follow-up. The change of weight for height based on Finnish growth charts was used as the primary, and changes in body mass index (BMI) and BMI standard deviation scores (BMI-SDS) as secondary outcome measures. Results: Children attending the group treatment lost more weight for height (6.8%) than children receiving routine counseling (1.8%) (P ¼ 0.001). The difference was significant when the data were analyzed in four groups by the cut-off limits of 0, À5 and À10% for the change in weight for height. The respective decreases in BMI were 0.8 vs 0.0 (P ¼ 0.003) and in BMI-SDS 0.3 vs 0.2 (P ¼ 0.022). The results remained similar in adjusted analyses. Both group and routine programs were feasible with a high, 87-99%, participation rate in sessions and appointments and very low, 3% or less, attrition rate from the programs. Six months after the intervention, beneficial effects were partly lost, but for changes in weight for height and BMI, the differences between the two treatment programs still were significant, and for BMI-SDS, there was a trend. Conclusions: Family-based group treatment that stresses a health-promoting lifestyle and is given separately for parents and children, offers an effective mode of therapy to treat obese school-aged children.
Introduction
The prevalence of overweight and obesity among children, adolescents and young adults has reached epidemic proportions worldwide. [1] [2] [3] Obesity affects both somatic and psychosocial health, and at childhood in particular, the first consequences are psychosocial. 4 Obese children are stigmatized, 4 and even modestly overweight children have decreased health-related quality of life. 5 Cardiovascular risk factors, like dyslipidemia and high blood pressure, occur frequently in obese children. 6 Glucose intolerance, insulin resistance and type 2 diabetes mellitus, earlier recognized only in adults, occur among obese children and adolescents in increasing numbers. 7 In addition, overweight children are more likely to become obese adults than children of normal weight. 8 There are promising results from behavioral therapy-based group programs for treatment of childhood obesity. 9, 10 Nutrition, physical activity and behavior-modifying techniques have been components of the programs. However, according to recent reviews, 11, 12 most published studies on obesity in children have been rather small, with homogenous motivated groups enrolled in hospital settings. Therefore, the results are poorly generalized at the population level. The aim of this study was to compare the efficacy of two programs in the treatment of obese children. Family-based group treatment consisted of 15 sessions separately for parents and children. Routine treatment was modified from current practice and consisted of two appointments for children by school nurses.
Methods

Study design
The design of the study was a randomized controlled intervention study (Figure 1 Families with an obese 7-9-year-old child attending primary school were informed about the study by school nurses and by newspaper articles. The inclusion criterion was the presence of weight for height from 120 to 200%, and the exclusion criteria were a disease or a medication causing obesity, obvious movement disturbance, major mental problems in either children or parents or a family member participating in an alternative weight management program. The interested families contacted by phone the dietitian responsible for the field study (MPK), and after receiving preliminary information, 83 families were invited to an individual interview. The purpose of the interview was to give the families a thorough chance to reflect their willingness to participate in the study. In addition, the fulfillment of the entrance criterion was checked, and background data were gathered. In total, the parents of 70 children decided to participate, and the children were invited to a health examination, which included for example, assessment of children's height, weight and pubertal status. The weights for heights were calculated. Three children with weight for height X120% at the individual interview, but 115-117% at the baseline measurement, were included (two allocated into the routine treatment and one to group treatment). The children were then stratified on the basis of their weight for height in four blocks, that is weight for height o120%, 120-139%, 140-160% and 4160%, and thereafter they were randomly allocated within each block, using closed envelopes, to either routine or group program. The siblings (three pairs in this study) were randomized together, and the stratification was based on the higher weight for height of the siblings. Routine treatment took place in health care centers and group treatment in the outpatient clinic of the Department of Pediatrics at the University Hospital. The duration of both programs was 6 months, after which all children underwent an identical health examination.
Follow-up measures consisted of the children's heights and weights obtained by their school nurses 6 months after the end of intervention.
Subjects
All participating children, except one with an African father, were of Finnish origin. The demographic and anthropometric characteristics of the parents and children are presented in Table 1 . There was one drop out from the group treatment because of the child's fear of social situations, and one child did not attend the post-treatment health examination in the routine treatment group.
Informed consent was obtained from the parents, and the study was approved by the Ethics Committee of Kuopio University and University Hospital.
Power analysis was performed based on the assumptions that the mean baseline weight of the children was 50 kg and that there would be 10% difference in beneficial outcomes with 7.5 kg standard deviation. At a level of statistical significance of 0.05 and level of power of 0.80, the estimated sample size was 37 children in both treatment groups. Our goal was to enroll 40 children in both groups. Despite of major efforts, including for example, repeated articles in local newspapers introducing the problem and the study, no more than 70 study subjects were recruited.
Programs
Routine program. Routine program was modified from current counseling practice for obese children in school health care in Finland. The program was standardized, and all school nurses were instructed by the researcher (MPK). The program consisted of booklets for families and two individual appointments for each child by school nurses. The booklets contained information about weight Figure 1 The study design.
Comparison of the efficacy of group treatment and routine counseling MP Kalavainen et al management, eating habits and physical activities, and were sent to families at the beginning of the program. The appointments were intended only for the children, but parents were allowed to participate if they were willing. The appointments of 30 min in duration were held at the end of the fall and spring terms. The themes of the appointments were self-knowledge and physical activity, and the children fulfilled workbooks partly with school nurses and partly at home with parents. In addition, the weights and heights of the children were measured at both appointments. The booklets for parents and the workbooks for children were based on the national 'Magnificent Kids' material 13 and on a cognitive behavior therapy workbook.
14 Group program. The approach of the family-centered group program was based on the principles of behavioral 15, 16 and solution-oriented therapy. 17 The program focused on promoting a healthy lifestyle and well-being of obese children instead of weight management. Group treatment included the same components for example, promoting healthy diet, increasing physical activity and decreasing sedentary lifestyle with the help of behavioral therapy, as used in many earlier intervention studies. 11 The recommended meal pattern and quality of the diet were in line with recommendations given for Finnish families. 18 The parents were targeted as the main agents of change, and they were responsible for inducing changes at home. Most lifestyle changes were intended for the entire family. Overweight parents who desired to lose weight were encouraged. The group program consisted of 15 sessions of 90 min in duration held separately for parents and children, except one joint session of making healthy snacks (Tables 2 and 3 ). The first 10 sessions (the fall term) were held weekly, and the next 5 sessions (the spring term) were held every 2 weeks for 3 months. The main themes were introduced in the fall term and deepened in the spring term. The parent's groups were led by the researcher (MPK) or by another experienced dietitian, and the children's groups were led by two advanced students of clinical nutrition. The students were trained and supervised by the researcher (MPK). There were five groups, each consisting of seven children and their parents. Homework was provided to both parents and children to give a chance to practice between sessions. Parents were provided with treatment manuals and children with workbooks. Material was modified from national Magnificent Kids 13 and Magnificent Teens 19 materials, and a cognitive behavior therapy workbook, 14 supplemented with additional self-developed material. The children were measured only at one group session, but the importance of regular weighing at home was emphasized. The children's program was adjusted to children's cognitive developmental level and thus consisted of functional activities. Most sessions included non-competitive physical activities aimed to develop children's motor skills and to motivate them to increase recreational physical activity. The children's program included special themes, like treasure hunting and material printing, to encourage the children to continued participation and to make the atmosphere more favorable on learning.
Measurements
Anthropometric measures. Height and weight were measured by the researcher (MPK) using a standard protocol at the start and at the end of treatment. The measurements were performed in the morning and the children were instructed to fast for 11-13 h before the measurements. Height was measured three times to the nearest 0.1 cm using a Harpender Stadiometer (Practical Metrology, UK) and weight two times to nearest 0.1 kg using an electronic scale (Seca Vogel & Halke, Germany); the means of the measurements were recorded for analysis. The Pediator-program, 20 based on Finnish national growth charts, was used to assess weight for height. In addition, body mass index (BMI) was calculated by using the formula {weight (kg)/[height (m)] 2 }, and BMI 22, 23 ). There were no statistically significant differences between the treatment programs, analyzed by independent samples t-test for continuous and by w 2 test for discrete variables. *Mean; **standard deviation. a n ¼ 34.
Comparison of the efficacy of group treatment and routine counseling MP Kalavainen et al Goal-setting, self-monitoring, stimulus control and cue elimination, behavior chains and preplanning, attitude restructuring, problem-solving and relapse preventing. s.d., standard deviation. Comparison of the efficacy of group treatment and routine counseling MP Kalavainen et al standard deviation score (BMI-SDS), also called Z-score, by using an obesity calculator. 21 The calculator uses the British gender-specific growth reference from 1990, produced by the LMS method, 22, 23 and revised in 1996. 24 The LMS method summarizes the distribution of BMI at each age by its median (M), coefficient of variation (S) and a measure of skewness expressed as a Box-Cox power (L) required to transform the data to normality. 25 Background variables. Background data included children's age, gender and health status as well as family structure, social class and BMI of the mother and father, calculated from their self-reported heights and weights. Social class was defined by the highest school education achieved by either mother or father: 'low' to those who attended school for p9 years; 'middle' to those who attended school for 10-12 years; and 'high' to those who achieved an advanced level of education (X13 years).
Parental evaluation of group program. Parents were asked to evaluate each group session immediately after the session, by a scale from 0 (very poor) to 10 (very excellent), and to return the forms anonymously to group leaders after the fall and spring terms, respectively. In all, 21 parents (64%) returned questionnaires after the fall term and 26 parents (79%) after the spring term.
Outcome measures
The primary outcome measure of the study was the change of the weight for height, which is in routine use through the whole health care system in our country, including health care at schools. Weight for height was defined as 'percentage deviation of weight from median weight for height and gender'; thus, this deviation means the deviation in % units, the mean weight for height in the population being 100%. For simplicity, the unit of deviation is called '%' in this paper. The deviations are expressed both as continuous variables and by the cut-off limits of 0, À5 and À10%. Populationbased gender-specific growth charts, consisting of height and weight for height curves from birth to the age of 18 years, are available in our country. 26, 27 Since corresponding national, population-based BMI references are not available, BMI and BMI-SDS were used as secondary outcome measures in this study, and the calculation of BMI-SDS was based on the British reference.
22,23
The pre-treatment weight for height was used also as the post-treatment value for one drop out (group treatment), and the weight for height measured a month earlier by the school nurse for one child who did not participate in the post-treatment health examination (routine treatment).
Follow-up measures
Follow-up measures consisted of the children's heights and weights obtained by their school nurses at varied times of the school days 6 months after the intervention. Measurements were performed using the same standardized protocol as described above. The school nurses were given careful instructions for the performance of the measurements. In addition, all stadiometers and scales were calibrated. The number of children attending the follow-up was 34 in the group and 35 in the routine treatment group, respectively.
Statistical analysis
Data were analyzed using SPSS-PC (for Windows, Chicago: SPSS Inc.). Exploratory data analysis showed that continuous variables were normally distributed. In addition, there were no statistically significant differences in baseline characteristics or treatment efficacy between the children enrolled at the two phases of the study, and therefore, all data were analyzed as combined. In univariate analyses, independent samples t-test was used for analyzing continuous variables, and w 2 test or Fisher's exact test for analyzing discrete variables. In multivariate analyses, analysis of covariance was used for analyzing continuous variables adjusted for gender, mother's BMI and social class of the family, and for either baseline weight for height, baseline BMI or baseline BMI-SDS. Logistic regression analysis was performed by the same adjustments, including X5 and X10% reductions in weights for height as dependent variables and mode of treatment (group vs routine) as an independent variable, and the results were expressed as adjusted odds ratios (ORs) and 95% confidence intervals (CI). The correlation of change in weight for height with change in BMI and BMI-SDS was evaluated by calculating Pearson's linear correlation coefficients (r); r ¼ 0.3-0.5 means low, r ¼ 0.5-0.7 moderate and r40.7 high correlation.
Results
The mean age of the children was 8.1 years (s.d. 0.8; range 6.6-9.7), and the mean weight for height was 142% (14.4; 115-182). There were no significant differences in the baseline characteristics of the children or the parents between the groups allocated to the two treatment programs (Table 1) . In univariate analyses, children attending the group treatment lost more weight for height (on average, a 6.8% reduction, ranging from a 19% reduction to a 10% increase) than those receiving routine treatment (on average, a 1.8% reduction, ranging from a 16% reduction to a 14% increase, P ¼ 0.001; Table 4 ). Likewise, group treatment was more effective, when analyzed in four groups by the limits of 0, À5 and À10% (P ¼ 0.005; Figure 2 ), or using paired comparisons by the limit of X5% (P ¼ 0.004; Table 4 ).
The mother's BMI data were lacking in one case. For the remaining 69 cases, multivariate analyses were performed with adjustment for gender, baseline weight for height, mother's BMI and social class of the family. In the analysis of (Table 4 ). In the analysis of covariance, the difference between the two treatment groups remained significant for both BMI and BMI-SDS. Among the confounders (gender, mother's BMI, social class of the family and baseline BMI or baseline BMI-SDS), only gender had a significant association with BMI (on average, a 0.5 decrease in girls vs a 0.1 increase in boys) and with BMI-SDS (on average, a 0.3 decrease in girls vs a 0.1 decrease in boys). There was a high correlation between changes in weights for height and changes in BMI (r ¼ 0.98, r 2 ¼ 0.96), and between changes in weights for height and changes in BMI-SDS (r ¼ 0.94, r 2 ¼ 0.88).
Children and parents participated actively in appointments and sessions in both programs. The participation rate was 99% (children) in the routine program and 87% (parents and children) in the group program. In addition, the attrition rate from the two programs was less than 3%. The parents of 12 children (35%) participated in one or both appointments with the school nurse. Parents evaluated the group sessions positively, the means being 8. Follow-up data were available in 69 children, 35 (100%) in the routine treatment and in 34 (97%) in the group treatment. The mean age of the children was 9.1 years (s.d. 0.8; range 7.6-10.8), and the mean weight for height was 142% (14.5; 109-184). Children attending the group treatment lost more weight for height (on average, a 3.4% reduction, ranging from a 21% reduction to a 14% increase) than those receiving routine treatment (on average, a 1.8% increase, ranging from a 20% reduction to a 15% increase, P ¼ 0.008) when compared with the baseline data (Table 5) . Likewise, group treatment was more effective, when analyzed using paired comparisons by the limit of X5% (P ¼ 0.015; Table 5 ). However, there were no significant differences between the programs when analyzed in four groups by the limits of 0, À5 and À10% (P ¼ 0.117; Figure 3 ).
Multivariate analyses were performed for 68 cases with adjustment for gender, mother's BMI, social class of the family and baseline weight for height. In the analysis of covariance, the difference between the two treatment groups remained significant. Among the selected confounders, only children's weight for height at baseline had a statistically significant association with the outcome (P ¼ 0.049), the change of weight for height. In the logistic regression analysis, using the cut-off limits of X5 and X10% reductions for weight for height, ORs [95% CI] were 4.8 [0.5-15.6] and 3.1 [0.5-18.5], respectively.
Likewise, the children attending the group treatment had less increase in their BMI than those in the routine treatment (on average, 0.1 vs 0.8, P ¼ 0.016). The BMI-SDS values decreased (on average, 0.2 in the group treatment and 0.1 in the routine treatment, P ¼ 0.081), thus showing only a trend between the treatment groups (Table 5 ). In the analysis of covariance, the difference between the two treatment groups remained significant for BMI changes, and among the selected confounders (gender, mother's BMI, social class of the family and baseline BMI), there were no significant associations with BMI change. For BMI-SDS changes, there still was a trend between the treatment groups, and now, there was a significant association (P ¼ 0.050) between gender and BMI-SDS change (on average, a 0.2 decrease in girls and no change in boys). There was a high correlation 
Discussion
The main result of the present study was that the group treatment, which stressed a health-promoting lifestyle and consisted of 15 group sessions during 6 months, was more effective than the current practice, individually given counseling consisting of two appointments, in the treatment of obesity in children. In this study, the efficacy of the treatment was assessed primarily by changes in the weights for height. The result was similar when the data were analyzed as either continuous or categorized by the cut-off limits of X5 and X10%. The beneficial effects of the group treatment were significant also when assessed by changes in children's BMI and BMI-SDS. Six months after the intervention, beneficial effects were partly lost, though still were obvious in the group treatment. The group treatment still differed significantly from the counseling for changes in weight for height and BMI, and for changes in BMI-SDS, there was a trend. In a recent review, Whitlock et al. 12 suggested, after having converted baseline measures and outcomes to BMI units and plotting the results on growth charts, that many trials for childhood obesity treatment have shown 10-20% short-to medium-term reductions in percent overweight. The efficacy of the present group program, on average a 6.8% decrease in weight for height during 6 months, is somewhat less. The designs, programs and outcomes of the studies have varied greatly, making the comparisons of the results from different studies and got by different programs difficult. For example our children were younger, on average 8.1 years, compared with 8-12 years in most other studies. 12 The present group program focused on promoting a healthy lifestyle, aiming to achieve long-term changes in eating habits and physical activity, rather than marked short-term weight reduction. The program of the group treatment allowed us to apply the principles of behavioral therapy 15, 16 and intensive solution-oriented counseling on nutrition and exercise. In addition, there were many therapeutic factors like group support, group learning and group optimism, 17 which were linked with working in the groups and which most probably influenced the participants in the group program. High scores given by the parents suggest that the program at least met their expectations.
In adult obesity studies, a 5-10% reduction in weight is commonly used as an indication of clinically significant weight change. However, in the case of obese children, there are no widely accepted weight goals for interventions. Two recent expert statements 28, 29 agree that treatment goals must be individualized. According to the American Heart Association Scientific Statement, 28 treatment goals are based on age, degree of overweight and presence of associated comorbidities, and they may vary from the maintenance of BMI percentile to gradual weight loss.
In the treatment of obesity in children, the recruitment of families into the treatment programs is a challenge, as was seen also in the present study. We were able to recruit only 70 children, even though the estimated number of eligible children was as high as 700 in the study area. This estimation is based on the fact that 13% of Finnish children have weight for height X120% at that age. 30 Many parents were obviously unaware that their children were overweight, as has been observed also by others. [31] [32] [33] In addition, some families were not ready, mainly due to time constraints, to be randomized into the group treatment. In our area, both fathers and mothers often work outside home, and they have limited time for recurrent group sessions and even for the daily household demands. Many clients still prefer individual contacts with health care professionals. 17 Thus, Figure 3 The change of weight for height (in %) after 6-month follow-up qin 69 study children by treatment mode. Statistical significance between the groups was analyzed with the Fisher's exact test (P ¼ 0.117).
Comparison of the efficacy of group treatment and routine counseling MP Kalavainen et al whether or not group treatment is implemented, there is still a need for individual counselling in the treatment of obesity in children. Six months after the intervention, the difference in weight reduction between the children in the two programs remained rather similar when assessed by changes in weight for height and BMI. Instead, the former significant difference in BMI-SDS changed to a trend. This speaks for beneficial changes in life style, continuing also after the intervention, which was the principal aim of the study. In both groups, however, the results were not as promising as they were 6 months earlier immediately after the intervention. This suggests that there might be a need for some continued monitoring, counseling or low-frequency group activities after the intervention period. The design of the present study, unfortunately, does not give any answers whether this continuation is beneficial, or even realistic, and how compliant the families would be.
There are four strengths in the present study. Firstly, the design was prospective, randomized and controlled, which is the 'gold standard' for treatment and intervention studies. Secondly, both group and routine programs were feasible with high 87-99% participation rates in sessions and appointments. The attrition rates, 3% or less in the present study, were much less than the 7-41% rates in other studies. 11 The parents' willingness to participate in the intervention was assessed at the interview before treatment as recommended by the Expert Committee. 34 In addition, we had a special program for children to encourage the continuation of participation. Thirdly, there were no differences in the baseline characteristics between the subjects attending the two programs, meaning that the randomization succeeded well. In addition, the results were confirmed by multivariate analyses with adjustment for the potential confounders. Finally, the outcome was assessed by three different indicators all based on weight and height measurement, and the results were rather similar by all of them. Weight for height is the principal indicator applied in the Finnish health care, and the calculation of BMI and BMI-SDS increased the comparability with other studies. BMI increases physiologically, though slowly, in school children. 22 Therefore, beneficial changes in children's weight status may not be seen if age-related references are not in use, as is the case in our country. To overcome this problem, we calculated BMI-SDS values, and applied British population-based references. Although there are clear differences in pediatric BMI distributions even between Western countries, 35 the correlations between changes in weights for height and BMI-SDSs were high, over 0.9 (r 2 480%), both after intervention and after six months follow-up. Thus, the use of British references was justified, but of course, there is an urgent need for national references based on the Finnish population data.
There were four shortcomings in the present study. Firstly, the results cannot be generalized, even in our country, to all obese children. Participating families were more aware of the weight problems and motivated to solve them. To decrease this selection bias, we included also single-parent families (23% in group treatment) and children with common chronic diseases, such as asthma and allergic diseases (34% in group treatment). Secondly, we were able to recruit only 70 children, which is a little less than the calculated number, 37-40 per group, in the power analysis. However, all 70 children could be included in the final analyses and nearly all, 69 children, attended the 6-month follow-up study. At both times, we were able to get statistically significant answers to the main question of the study. Thirdly, the children were measured by different school nurses at varied times of the school day at the 6-month follow-up. Therefore, the weights for height are not fully comparable with those at baseline and immediately after the intervention when the children were measured in the morning. Obviously, some height loss occurs during day, 36, 37 and the weight in the morning after fasting is less than later during the day. And fourthly, although we followed the children 6 months after the intervention, the evaluation of the permanence of the results demands much longer follow-up times.
In conclusion, group treatment is more effective than routinely given individual counseling in the treatment of childhood obesity in school-aged children. Cost-effectiveness studies are needed to compare the effectiveness and costs of the programs. In addition, long-term follow-up studies are needed to evaluate the permanence of the results got by individual counseling and group programs.
